\DOT

Virginia Department of Transportation



L[ P i
Liea rrmEiEn

FEER-AH QATA KN4
gl L IP—— o
r I Sesram o " agnp g g Co W — :
[ L] L -
4 [Fradi B | Thin 8 =t =T o 5 bk W Waden XESTCEIIETE)
—-- Faders Gl Eambin wa

,_r.l‘rt i T
dna srERHLLT k. ST
L} -

~Jrace a¢

REHABILITATION OF SI

QESGH EXCEFTEMI S

S

GEMERAL ROTES:
Voo o u fomd b=
e 1h.=i"?r'r:| \?rnlcm Moy lll.ul :r TN { - ;m..alm
st e i W ok primwialisd Ba e
BA grtund ol tha
WANE B AT e R bl T Gl
T e
R s Mgt M 1" - S-S - 17 i et
.' IQL -, ﬁ!\'.' Wy - 0N reiforoes pearwhe
T
,' Copimdly  HUNRS Loy s AR M Lol
I HL-BY Lagding - Bt
! remags rei LI Gy B
] Sescifications
i
Canaimuc Ticrs \r?'\-i Sspsorimant o Tranaporierion Rood and
i e, g e
y 5
R T St T Rt
1 Stardordes Wirginic, Seporiment af Trarasarsation oo and
Weilga lardada, 7050
& Trebis: goare ikl ] sl
5 e el i gl g e g g B R iy

fonorete far ek o
EEATS vy ST AT, s ]
paee T geaanset wrn e BA cindeers
ruchars rw-rl whal b

STAFFC

Contract Exet

JRD.

D SP.TSYLVANIA COUNTIES

s ' I"“'-_ 'm”ﬁ'q

pJeHe&Baieﬂ“—l—FE:/ZOlB«wm

P
mm'fif-r ] OMMONWEALTH OF VIRGINIA
- 1---—.‘-"--'- - "R'ITN' HT & - R - i .
o= .F-_l:q-"dﬁ DE P;!-FETM.“N- OF TRANSPORTATION
b -1y S PROPOSED BRIDGE REFAIRS ON
e e e RTE. AMD MBL OVER POTOMAC CREEK
DEWELOPED SECTION ALONG SBL CONSTR. & 1BEOT) COUMTY -3.4 Wil, M. RTE. 1T
R i N s . PROJ. 0095-966-68T, BEOT. BEOE
s fe meeen, MIGHhells A Shropahire. A pupag
BT Py e b i
o saerevm, WIGTRNR L. SHEeapaRlte i-ggdg i
ipiriet Frjert frvsimerd: frabmy
-l Wargle C Porker LA
- Tapry Sapre R 3
LOCATION Was o — ecvint Betuisbruter
re e |55 -0
doova: Wy = 0 moip il Borw el L B L . S cemmeweary 1 Ak e 1 Wi

I Sharif Ramsis, PhD, PE and Annette Adams, PE

\DOT

March 1st, 2019



Al
KA‘ILI l

l‘é\'! L34

195 NBL over Ni River — Pier 2 joint closure, East shoulder
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195 SBL over Ni River — Bay 6 looking North
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Bridges location

SBL and NBL Route 95 over Aquia Creek
County: (089) Stafford

SBL NBL
Fed.Str.ID 18091 18092
GCR (2015):
Deck 6 5
Superstructure 5 5
Substructure 6 6
Materials:
?3) Steel Steel

(02) Stringer/Multi-beam or Girder

Geometry:  159.33'x67.83’ 159.33'x67.83’

Staginton

SBL and NBL Route 95 over Ni River
County: (088) Spotsylvania

SBL NBL
Fed.Str.ID 17941 17942
GCR (2015):
Deck 5 5
Superstructure 6 5
Substructure 6 6
Materials:
3) Concrete Concrete

(02) Tee-beam

Geometry: 108.12'x67.91" 108.12'x67.91’

nehburg

arlottesville

California

SBL and NBL Route 95 over Potomac Creek
County: (089) Stafford

: SBL NBL
Fed.Str.ID 18093 18094
GCR (2015):

Deck 6 6

Superstructure 5 5

Substructure 5 5
~Materials:

3) Concrete Concrete

(02) Tee-beam

Geometry:  137.11'x67.83’ 142.46'x61.83’
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Preventive Maintenance Constraints - 1

SBL and NBL Route 95 over Aguia Creek Yol R ﬂ i

County: (089) Stafford -, |
SBL NBL L S we

1.Traffic: AADT (2015) 71,000 71,000 i

Between Rte. 610 (Garrisonville Rd.) to Prince William Co.
Line :
Exit 143 to Exit 148

2.Active Contracts adjacent to bridge locations: 195 Express
Lanes Southern Terminus Extension project (UPC#108315),
630 Interchange project (UPC#13558).

3.Limitation of Operation on 195 — single-f}ane or shoulder
closures, two lane closures and only 30 min. complete

closure on limited schedule. ’ ///
4.Maintenance of Traffic TR |
-Drop off/use of barriers,channelizatign devices,VAWAPM ﬂlf”
-Shoulder strengthening versus RoadUser’s Cost ; fﬁ}f”
-Steel bridging plates //

b : 2 / /
5.Budget constraints
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Preventive Maintenance Constraints - 2

il \
SBL and NBL Route 95 over Potomac Cree
County: (089) Stafford

, SBL
1.Traffic: AADT (2015) ‘ 65,000

Rte. 8900 (Centreport Pkwy.) to Rte. 630 (Courthouse Rd.)

Exit 136 to Exit 140

2.Active Contracts adjacent t@“’bridge locations: 195 Expre
Lanes Southern Terminus Extension project (UPC#108315),

NBL
67,000

630 Interchange project (UPC#13558) Pavement work on I-

95 and Rte.1.

Richardeville

3.Limitation of Operation on 195 - single lane or shoulder

closures, two lane closures and only 30 m|n complete

closure on limited schedule.

4 Maintenance of Traffic

-Drop off/use of barriers channellzat%p devites, VAWAPM

-Shoulder strengthening versus Road Use
-Steel bridging plates

5.Budget constraints

Cost
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Preventive Maintenance Constraints - 3

SBL and NBL Route 95 over l,\lT"I"'\;“fver b 3
County: (088) Spotsylvania " N

&% j SBL s NBL
1.Traffic: AADT (2015) $49,000% * 49,
Rte. 606 (Mudd Tavern Rd.) to USl/qSiz e
Exit 136 to Exit 140 \

Rhoadesvllle

Wi,
o ‘,...unco’“"' Uhionville Wngg

2.Active Contracts adjacent to bridge locations: Rte.6
95 project (UPC#100829), Pavement Work on |-95

closures two lane closures and only 30 min. orrmle.te efosureo
on limited schedule.

4. .Maintenance of Traffic L0
-Drop off/use of barriers channehzatlenﬂewces V'
-Shoulder strengthening versus Road User s Cost

-Steel bridging plates e
; cée 3 %
5.Budget constraints p o S
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Construction chronology of bridges on 1-95 SB & NB

Built (2 lanes) 1964 1963 1963
-SB 108.12° x 44’ 137.11’ x 44’ 159.33’ x 44’
-NB 108.12° x 44’ 142.46° x 44’ 159.33’ x 44’
Widening (39 lane) 1988 1987 1988
-SB 108.12' x 23.91’ west 137.11" x 25’ west 159.33' x 25.41° west(sip)
-NB 108.12' x 23.91’ east 142.46’ x 19’ west 159.33’ x 25.41’ east(sip)
Rehab. complete 2018 2018 2018
Deck patch. -SB: E.shoulder, E.lane, C.lane -SB: E.shoulder, E.lane, C.lane -SB: E.shoulder, E.lane, C.lane

-NB: W.lane, C.lane -NB: E.shoulder, E.lane, C.lane -NB: W.lane, C.lane
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Rehabilitation Evaluation - 1

e Perform detailed visual examination and delamination
marking

« ldentify compromised area of deck
 Run field tests for evaluation of deck

« Compare cost of Rehabilitation to Replacement cost
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Rehabilitation Evaluation - 2

 Coring and determining depth of chloride penetration

Coring Results Summary
Average Chloride Content of All Cores and Trendline
I-95 SBL over Ni River

4.04
Top of core
and deck
3.50 surface
300 e )
5 # |[Up to 1 inch
.?; P
W
4 2.80 H |1 to 2 inches
. £
e S—
Chloride content > 2500 4 b2 16 3 inches
threshold = 2 Ib/cu.yd. S R
;E 150 # |3 to 4 inches
5 —
1.00
—Log.
0,50 [Average
\-f\ Trendline)
U.W ks - - T = - 1

0 1 2 3 4
Sample depth from top of bridge deck, in.

Note: Average measurements are plotted for each depth with range interval lines indicating the maximum and minimum values at the
specified depth. A legarithmic trend line has been applied to the average values to determine the best fit model.

Typical eylinder samples of a minimum four (4] Inches in helght by four (4) iInches in dameter were uaed, Chioride content testing
performed according to EPA Method SWE4E S056M.
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Rehabilitation Evaluation - 3

 Identify areas of high concentration of chlorlde content on
deCk DDDDD T s

<

PROGRESS PRINT

CORE LOCATIONS
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Rehabilitation Evaluation - 4

 Average clear concrete cover

Top of Core

1.75-2” thick
concrete
overlay

Top rebar with cover
of 3 7/8” below top of
concrete overlay

Bottom of concrete
deck doesn’t coincide
with bottom of core

Bottom of Core
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Field Assessment Photos

PHOTO 5~ POT HOLE PRESENT NEAR ABUTMENT B LANE 2

PHOTO 4 - DELAMINATED AREA OF WEARING SURFACE LANE 1, SPAN 1, 16’ FROM PIER 1
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PHOTO 7 - SPALL WITH EXPOSED REBAR IN UNDERSIDE OF DECK, SPAN 3, BAY 6 NEAR ABUTMENT B, 3'L X
1T'W X 4"D

PHOTO 6 - UNDERSIDE OF DECK DELAMINATION IN SPAN 2, BAY 7 NEAR MID SPAN

\vDOT | .



PHOTO 11 - OVER PIER 2, 12 LF OF JOINT HAS BROKEN BOND AND IS LEAKING WITH SPALLING

PHOTO 12 - 100% CORROSION ON BEARING PLATE, SPAN 2, BEAM 1 SHOWN

\WDOT |
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PHOTO 15— SPAN 2, BEAM 4 AT PIER 1 SPALL WITH EXPOSED REBAR, 3'L X 1'"H X 4D

PHOTO 17 - SPAN 2, BAY 4 AT PIER 1 SPALL WITH EXPOSED REBAR, 60"L X 6"H X 4"D

\WDOT |
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PHOTO 20 ~ PIER 1 SOUTH ELEVATION NEAR BEAM §, 3 SF DELAMINATION NEAR TOP OF CAP WITH DEEP
CRACKING

PHOTO 19 - NUMEROUS HAIRLINE VERTICAL CRACKS WITH CHEMICAL STAINS AT ABUTMENT B, BAY 5
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Summary of Rehabilitation Recommendations

« Mill 2 inches overlay and replace with 1.5-2 inches of LMC
- Type B and Type C patching of bridge deck b
 Eliminate expansion joints at the piers
 Evaluate feasibility of deck slab extension at abutme
« Superstructure surface repairs incl. beam/diaphrag
 Replace bearings

 Substructure surface repairs (piers, abutments)
 Perform load rating
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195 SBL over Potomac Cr. — Pier cap repairs
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Rehabilitation Design Considerations:

« Safety
 Budget

« Efficiency

195 NBL over Potomac Cr. " -

\WDOT |
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Limitations of Operations on 1-95 — Fredericksburg District

INTERSTATE 95-Allowable Lane Closure Times - September to April INTERSTATE 95-Allowable Lane Closure Times - May to August

« Allowabletimeis 6.5 or
7.5 hrs. including setting
MOT and removing before

Day

NORTHBOUND

(Excluding Express Lanes reversible facility)

Single-Lane Closures or
Shoulder

Two-Lane Closure

Complete Closure 30
Minute Duration

Day

NORTHBOUND

(Excluding Express Lanes reversible facility)

Single-Lane Closures or
Shoulder

Two-Lane Closure

Complete Closure 30
Minute Duration

opening to Traffic at
4:30 AM.

« Seasonal difference

allowing work day schedule

for single-lane/shoulder

closure. No allowance
during summer months.

(Maximum) (Maximum)

12:00 AM to 4:30 AM 12:00 AM to 4:30 AM 12:00 AM to 4:30 AM 12:00 AM to 4:30 AM

Monday-Thursday 9:30AMto 3:30PM 10:00 PM to 11:59 PM 12:00 AM to 3:00 AM Monday-Thursday 9:00 PM to 11:59 PM 10:00 PM to 11:59 PM 12:00 AM to 3:00 AM
9:00 PM to 11:59 PM

Friday 12:00 AMto 4:30 AM 12:00 AM to 4:30 AM 12:00 AM to 3:00 AM Friday 12:00 AM to 4:30 AM 12:00 AMto 4:30 AM 12:00 AM to 3:00 AM

10:00 PM to 11:59 PM 10:00 PM to 11:59 PM

Saturday-Sunday 12:00 AM to 7:00 AM Not Permitted Not Permitted Saturday-Sunday 12:00 AM to 5:00 AM Not Permitted Not Permitted

SOUTHBOUND SOUTHBOUND
(Excluding Express Lanes reversible facility) (Excluding Express Lanes reversible facility)

Day

Single-Lane Closures or
Shoulder

Two-Lane Closure

Complete Closure 30
Minute Duration
(Maximum)

Day

Single-Lane Closures or
Shoulder

Two-Lane Closure

Complete Closure 30
Minute Duration
(Maximum)

* Lane or shoulder closurg
shall be removed when a

Monday-Thursday

12:00 AM to 10:00 AM

12:00 AM to 4:30 AM

12:00 AM to 3:00 AM

Monday-Thursday

12:00 AMto 7:00 AM

12:00 AM to 4:30 AM

12:00 AM to 3:00 AM

traffic back-up of greater
than 7 miles is created.

9:00 PM to 11:59 PM 10:00 PM to 11:59 PM 9:00 PM to 11:59 PM 10:00 PM to 11:59 PM
Friday 12:00 AM to 6:00 AM 12:00 AM to 4:30 AM 12:00 AM to 3:00 AM Friday 12:00 AM to 4:30 AM 12:00 AM to 4:30 AM 12:00 AM to 3:00 AM
10:00 PM to 11:59 PM 10:00 PM to 11:59 PM
Saturday-Sunday 12:00 AM to 7:00 AM Not Permitted Not Permitted Saturday-Sunday 12:00 AM to 5:00 AM Not Permitted Not Permitted
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Maintenance of Traffic — Rehab. on 1-95 bridges

« Numerous short term lane closures for bridge rehabilitation
 Follow guidelines in VAWAPM for the use of channelizing devices / barriers
« Determine alternatives, hazards and cost compared to Road User Cost analysis

« Temporary support system to carry traffic across the joint between allowed lane
closures

\vDOT | »



Temporary Traffic steel bridging plates (TTP) - 1

« Driving surface shall be skid resistant

« TTP shall provide a smooth transition for tires

« TTP shall meet requirements for strength and deflection

« TTP shall be securely anchored to the deck

« TTP shall bear a minimum 6 in at each end of the plate

« TTP shall be secured in place with anchor bolts spacing of 18 in

« TTP shall be regularly inspected and deficiencies corrected immediately

\WDOT |
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Temporary Traffic steel bridging plates (TTP) - 2

 Contractor shall provide detailed design, working drawings and calculations for
Department’s review

« Severe weather planning shall be considered during review of shop drawings

« TTP work sequence is planned to allow 2 work shifts to complete joint closure

« Mechanical couplers are included in the plans for the construction joints between
phases

« Advance Warning signs shall be in accordance with VAWAPM

\WDOT |
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Plans for TTP - 1

Limit af 1"
deck grinding
bafore sawcut

¢ of pler and

axlst. Joint
Limit af 1"
Limit of deck Islc;b a]cwrcuf and removal deck grinding
First night before sawcut
I Top of exist.
deck slab typ.
Limit of I
ramawval
at beams N Lt
——=—¢ Limit of removal f‘—————E———ﬂ——
betwean beoms |
————l ]
—— — Shim as
/7_ raquirad

Bott. of axist.
deck slab and

top of exist.

beam typ.

-
Temp. steel cross frame

»
-
Exist. beam
Ty
Batt. of exist.
conc. haunch
typ.

IST. SHIFT

l‘
Remowve exist. Exist. end
deck slab diaphra
between beams Exlst. end of beam

gm typ.

supported by exist. beams

\WDOT |

25



Plans for TTP - 2

Wa" clr ),

¢ of pler and
gxist. Joint

2= 2= 11

e el

Exist. deck
slab typ.

Flat-nead epox
anchors @ 8" 0.C.
in 1"x4" slots 1

I* steel plate .ﬂ.nulq or channeal
with +racfion:|—1 @ |2* 0.C.
control

Top of exist.
deck slab

P il il el il Al

Wood blocking
or stesl shims
at beams

] e I R

—_——— | Jr——
_______ I~ 7 T clear “typ.

e

by

Exlst. beaam
Typ.

LLEx]at end of beam

END OF IST. SHIFT

Note:
Comtractor may have to adjust existing rebar
In order to Install the temporary steal system.

\WVDOT |
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Shop Dwg. for TTP - 3

__________ 2l e —— e — — — — — — f———————
S _rjlrl. —— i — i ——— —_———— ===
¥

————————— -r - ———— ———— — - e
—_—————— - e 4 e ——— RIGHT SHOULDER
BECHAMNICAL — ]

COUPLERS J,l' Illl
JMBEMDWO L -, —_———————

LANE, WiITH

___flll||__ Sy

RIGHT LAMNE

CENWTER LANE

LEFT LANE

LEFT SHOULDER

— LA SPLICE AF — | - — — — —
———FHIS PI ATE———_rJr-i:— S
TO PART A

WORK

JOIMT 1 PART & JOIMT 1 PART B JOHNT 2

1 SEBL FHASE 1 PLATING PLAM - WEEK 1
_J SCALE: 1/8 =107

\WDOT |
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Plans for TTP -4

& of plar and
eulst. Jolmt

g2g
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Deck Closure over the piers — RC T-Beams - 1

« Joint Removal between Beams at_Piers

& of pler and

axlst. Jolnt
Limi¥ af 1° - Limit af 1°
deck grinding ] L & Limit of deck slab remowval [ L"I* Srinding
eafore sawcut I_Defc-r\a sawcut

f i Exlst, shear
E‘i;’ﬁ :ubl - ai'?i glqb ralnforcement

Typ.
Exlst. dack
Ramaove axist.
slab typ. ]—\ d'qudubxfyp

Ramove exist.
elastemerls jnin+ Lﬂk";,wﬁﬁiﬁ;
sedaler

All axist. raint.
F slfoal +nut3'§
clearked
Bott. of axiat.
deck slab and Z ramain Typ.
top of exist.

beam Ty,

Exlat. be-qm H:am\-a ﬂﬂﬁ‘f Exlst
tap- clmhraqm Typ.
Batt, af axiat. Exlst. end of beam

Sonc. haunch

SECTION D-D
JOINT REMOVAL DETAILS BETWEEM BEAMS AT PIERS
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Deck Closure over the piers — RC T-Beams - 2

« Joint Closure between Beams at Piers

{ of pler ond
mulst. joint

x"';,_'* bars Limit of new sioh plocemant
i Ry L o

Haw %5 @ £
Top of axlgting

T O NI ea| | Top & ot ¥ 0w
Exist, deck Sack siat e g’ﬂ .
slab #yp. LWC-VE d caupler Detwesn pours.

C—
b —

.---q.—

Al sxlat. rainf.
sl o

SECTION F-F
JOINT CLOSURE DETAIL: BETWEEM BEAMS AT PIERS
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Deck Closure over the piers — RC T-Beams - 3
« Joint Removal at Beams at Piers

£ of pler ondl
exist. Joint

'aTé“;E gfinlcj.rng —| & Limit of deck slab removal 6" Pa'amé: g:lnl:;ling
before sawv:u’rJ |'-8" -8 Lbefore sawcut

Top of exist.
deck slab typ. Limit of Remove
axist. beam .JI |exT5+. deck
Exist. deck remowval slab typ.

slab typ.
L | - —
__u__T _I___ﬂ__
1 |
- —

top of exist.

j S -

1 \

' Bott. of exist.
deck slab and

| beam typ.
1 . |Be-r|d exist. stirry Al exist. reinf.
| see Section J-J +gp. 2?’::]?_:3300?‘3
/M | | f remain typ.
" N

Exist. beam
typ. Exist. end of beam

M

SECTION E-E
JOINT REMOVAL DETAILS AT BEAM AT PIERS

\vDOT | y



Deck Closure over the piers — RC T-Beams - 3

« Joint Closure at Beams at Pirs

Top of exist.
deck slab typ.

Exist. deck
slab typ.
T
—

¢ of pler and
exist. Joint

Limit of mew slab placement

|-g" |-gn
Top of
reconstructed
dack slab
.n-_i-_'.n-_'i-_'.n-_'n-_'a-_'n-_'a-_"—&—l‘ - S -
- [ R T Y S R Ny LR PN Sl SRR 3 S

s & i it e Sl i rois e o A
e o v o —
: LB,k R s.;.ln,;.p_;.n, lI
-."l-.'° “ . B -.'l.'° -."l-
7 | [ R | | {
| | | ([ I | |
| | | : : | | |
Install 14" expanded I I I L I : I
polystyrens on top
of exist. concrete /w I | | I | | |
beam typ. N N
Exist. bearn]7/ L—I——Exls‘r. end of beam
typ.

SECTION G-G

JOINT CLOSURE DETAILS AT BEAM AT PIERS

Bott., of exist
deck slab and
top of exist.
beam typ.

Al exist. reinf.
steel to be
cleansd and
remain typ.

\WDOT |
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Check Shear stress at support — RC T-Beams

Temporary condition - after removing Permanent condition - after joint
concrete portion closure
-Adequate interface shear friction is -Interface shear friction is adequate
developed without 1'-7" portions of the  without the 2 shear stirrups eliminated
joint closure in the link slab
- Q .

-No effect on cross section area 285 A 285 28 44 fascia

h | : N nferior
on shear-plane near support SR AR g > |

: . : =T 1] T T
-Location of critical section for shear- d ¢ gear sl (P %3 ¢ Pier
: . LGearing | 2v/ L. L -2vr A

from internal support shift closer to _ 10%" 3t0" /70" oll|_g- ol 0" S
internal face of support. Dt AL 6L LANRTTE gl oy

-Development length of the longitudinal  -Contribution of longitudinal bent-up
bent-up bars is adequate to develop bars in shear capacity is included.
their calculated tension
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Update of BSI report after Rehabilitation

SBL and NBL Route 95 over Aquia Creek
County: (089) Stafford

P/

SBL NBL
Fed.Str.ID 18091 18092
GCR (2018): / :
Deck 7 7
Superstructure 6 6
Substructure 6 6
Materials:
?3) Steel Steel

(02) Stringer/Multi-beam or Girder

Geometry:  159.33'x67.83’ 159.33'x67.83’

SBL and NBL Route 95 over Ni River
County: (088) Spotsylvania

SBL NBL
Fed.Str.ID 17941 17942
GCR (2017):
Deck 5 5
Superstructure 6 5
Substructure 6 6
Materials:
3) Concrete Concrete "

(02) Tee-beam

Geometry: 108.12'x67.91° 108.12’x67.91’

\WDOT |

Staginton

1arlottesville

hburg

California

_County: (089) Stafford

& SBL

Fed.Str.ID 18093

GCR (2018):

Deck

Superstructure 6

Substructure 6
rertateriaIs:

3) Concrete

(02) Tee-beam

‘Geometry:  137.11°'x67.83’

SBL and NBL Route 95 over Potomac Creek

NBL
18094

7

6

6
Concrete

142.46’x61.83’




Questions
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